Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2003-088704 
(43)Date of publication of application : 25.03.2003 



(5 Dint CI. B01D 7/00 

B0 ID 7/02 
H05B 33/14 
H05B 33/22 



(21) Application number : 2001-282609 (71 Applicant : MITSUI CHEMICALS INC 

(22) Date of filing : 18.09.2001 (72)Inventor : TOTANI YOSHIYUKI 

SHIMAMURA TAKEHIKO 
ISHIDA TSUTOMU 
TANABE YOSHIMITSU 
NAKATSUKA MASAKATSU 



(54) SUBLIMATION REFINING APPARATUS, SUBLIMATION REFINING METHOD AND 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sublimation refining apparatus for efficiently (high 
yield and short time) enhancing the purity of an organic compound used in an organic electric 
field light emitting element or the like. 

SOLUTION: The sublimation refining apparatus is constituted so that a heat source is arranged 
in a vacuum chamber and the organic compound heated by the heat source is sublimed to be 
collected in a collection chamber arranged at a position separate from the heat source in the 
vacuum chamber. The sublimation refining method using the sublimation refining apparatus and 
the element using the organic compound sublimed and refined by this method are also 
disclosed. 
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N. N' - fX C4 - (^7i —JUT 5 /) 7i-Jb) 
-N. N' -y7i^;i/- 1 . 3 -i>7 3 y-^>-fe'>, 
N. N" - b'X C4- (y7ii;l/7 3 /) 7i-Jl/) 
-N, N' -^7x^-1, 4 -i?75 /^>-fe*>. 
5. 5" -b'X C4- (b'X [ 4 -->f ^;U7 i^-JU] 7 
5/) 7*-Jl/-2, 2' : 5' , 2" -^-f^?* 

50 >. 1. 3. 5- h yx (i/7i-^73 /) 
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>, 4, 4' , 4" -M;* (.H-U)W^/V AM h 
D7x-JUT5>, 4, 4' , 4"-MJJ*(N, N — 
bX (4 M ' - tert- T^JUb:? x xjU- 4 " " --f 
JU) 75^) F'J7i -JUT S >. 1. 3. 
CN- (4' - y^i-Jl/TS ■0-fe'>%i*. #l> 
* >*iJ:tf-£©§tj»f*. sj* 'J - N - e-rt/^JUr* 

[005 8] SfcTfcJl 4 «. IE?Us <fciy<^©£A&fi6. 
-e*i6©«*j2Hlfjg, iE?l£W ; f©li*8£«:«fc»)®i&f* 

&fczvzm&*m-?z>\t&&*^irz>m-c3bi>. io 
[0059] mtmu. *§kw<»mmmm-tim-cmmz 

[0060] «#»tt**rr z>it&mt u-c ». wa. 
u>. T>h^-tz>. 7-h^-fe>. bu>. -^yu>. 

>. 9. 1 0-y7 x-=.;UT> h7fe>, 9, 1 0 - b* 
X T> h^-fe>. 1. 4-bX 

(9' - x^-;l»r> Hzx;U) 4, 4' - 

b'X (9" -x^r.jUT> h^-fe-;U) b^x-JU, iy 
[f,f] V><0<fS [1,2,3-cd: 1' ,2" ^'-"Im] ^ 

y u>pzSflo . h y r y -^r 5 >§£gffc (mtf. 

X (8- + y-y^7-h) TJUS-^A, b*X(10- 

-<>v [h] *>";^5-h) ^yy-5A. 2- (2' 30 

-b Fn+v7ii ;U) ^yy??'/- JKDffilSJfe. 4 
-b KP + ->7 * y Sy>©ffilBJS, 3-t Kn + y77 
> ©ffii8&. 5-bKD*y75 *>©•-< 'J'JvA 
5-b Fa + Jy^^jJOODT^S-^Afi) . X^ 
;U-^>§tzg&: CFtfiUi, 1. 1. 4, 4-fl-77ii 
;u- 1 . 3-7$yx>, 4, 4" -bX (2, 2-i> 
7*rjl/b*.=.;l,) t7iiJk 4. 4' -bX [ (1. 
1, 2 - MJ 7 i-Jb) xf-JH tf7i-Jb] . £-7 

y <#Mlw:. *vuyi, ^v;>6. *vy 

>7> ?7'J>30, 97'JylOe, ?7'J>13 40 
8. £-7 y > 1 5 1 . d?7';yl52, ?7'J>15 

3, i?vi;>307. ^vy>311. i»vy>31 

4, i7V>;>334. ^vU>3 38. d/vU>34 
3. ?v;>500), t^yili* m*.li. DCM 

1. dcm2) . ^-+-y-'/>^» (wu*. y--f^u 

JH3<fcO'-?-©pz||f*. y^*7x>:teJ:0^©§f23l 

<*. tf'J ^xXUIyfc.fcO'^©^^. ^U7WUy 50 
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*ij:0*-£©gfi$<*. ^^iXUyt-UyfcJ;^© 

§f2gf*. *y b7xxu>b-u>*jj:c>'-e©ii^. 
#y ^-^xxu>b-u>*jj:iy- , -e©ii^tt. *yy- 

7^U>bxu>*jJ;c>'-?-©^(*. dfJfixUyt 

dit^f^t^jiittt. r*y k *y- 
? y k >Bt*f*. zm^mit^w. b y r y - jut 5 

[006 1 ] ^H3<DW^mW^^^«. t- < 

^^^WT-S. 0fl*&f. J.Appl.Phys.,65,3610 

(1989), ftWV-'o - 2 1 4 3 3 2 ^$R«:ia*g©<t 5 

F) iJ;0«)5S-rSCi4i-Ct-2.. 

[0062] ^-ixAifijgJI 5 «. K?^6©mT-©ffi 

4it^«i*#w-r sirens. 

[0 063] ^fS^^S^flyte^tt. »* 1/ < 

[0064] m*&Ammmt l c&m2tizm*&A®iife 

•y*i?T v- ;i/StJ»f*> h y t v- ;u^*. h y t y > 
^yu>^«<*. +/'Jyii*, +y+-yy 

«. h yx (8 y y-7- h) 7;^x 7 a?ow 
tST;usx-?Afi». bx (i o [h] +yy 

y-5-F) ^<y 'JOAf©^ 1 ; VO-UlfeW. 5-b 
FD + iy^^^'^©^'; y ■iJA^, 5-tKa + y77 
*y«7JH-9A6?«W5CiAirt5. 0$ b 
<{i. W^TJU5x^Aii{*-C*> , 9. <fc'3j(fSL'<{i. 

M8i$.MZ3mik08 -+y y y^- HEti-T-**r* 
*Tt£T;U 5 x H7 Ai§f*-c* -s. fc«*g^© 8 - 

Ir-"J7- hg2{4T£W-r&Wt8TJUSX-}Al§&<!;L 
Ttt. WAtf. -flS^ (a) -—JMSS (c) -C^SnS 

[0 065] (Q) l (a) 

<5£*. Q«H}ft*/c«*S}ft©8- + y y /5- hl2 

(Q) , - A I -O-L (b) 

(^*. Q iJS^S /c«*g^© 8- + yyy5-hiS 
^ x x;u®^-r s^ig^ 6-24 (D&titTkmmzm 



(9) 

15 

T) 

(Q) ,-A 1 -O-A 1 - (Q) , (c ) 

{fr^Stf ) 

[006 6 ] H»£/ctt*H8l<D8 - "J hffi 

Wilt* h y* <8-*yyy5-h) 7J!/S-^A, 
h'JX (4-y? t Jl/-8-*y y y^-h) TibS-* 
a. h y x (5 -y^;u- 8 -*y y y^- h) tju$ 

~^A, h'JX (3, 4-^f;l/-8- + ^ , ;/7- 10 
b)7^S~^A. n;x (4. s-^y^-s-* 
y y-/^- b) TjUS^A, hyx(4, 6~>>y^ 

;u-8-*y y y^- h) t;i^~^a, ex ( 2 - y 

^A % ex (2-^^Jl/-8-^^y>'^-h) (2- 
^f;b7i/7-F) TJb^^A, ex(2-y^;U 
-8-+/^7- h) (3-^^^7x/7- F) T 

jI/^^a, ex (2-yw-8- + / M ;/7-F) 
(4-^w.:y7-nriH^ , )A, ex(2- 
y 8 -*y y y^ — h) ;n y ^ 20 

-h)r;i/$^-^A, (2-^?ji/-8- + /yy 

ex {2-jt*)\s-8-*sV s?-b) (4-7x- 
;L/-7^y^-h) T^^^^A. t'X (2-yf;b-8 
-^^'J^7-F) (2. 3-^^7xy7-F) 
t^-^a, fx (2-^7";i/-8- + ^yy7- 
b) (2. 6-^y^;U7:cy5- h) Trt'S.r-^A, 
ex (2 -y^;l/-8 -*yy y^- h) (3, 4-^ 
h) r^s — ^A, ex (2-y^;i/ 

-8 -+^'J^7- h) (3, 5-^Wx/7- 30 
h) 7^1/ A. t7 (2-y^-8-1 : ^»V7 

- h ) ( 3 , 5 - ^-tert- * y 5 - h ) T;l/ 
S-^A, t'X (2-^^-8- : ! : /^7-f) 
(2, 6-y7x^l/7x/7-F) T^^^A, e 

X(2-^^-8-^^ l J/7-F) (2, 4, 6- 

h'j7x^.;i/7xy7-h) 7;i^~^A, fx ( 2 - 

^W-8- + /^7-h) (2, 4, 6-hy-rf* 

^y^- h ) tji^^a, ex (2 -y 8 

- + yy/7-h) (2, 4, 5, 

xy7-h)7^^»)A k ex (2 -y 8-* 40 

yyy^-h) o-^h^-h) 7^ s e 
x (2-y^;u-8 -*y y y^- h) (2-7"^h^ 

- h) t;u$-^^a, ex (2. 4-^y^;i/- 8-* 
yj77- h ) (2 -7x^1/7x^7- h) 7;u*^ 

«^A. ex (2. 4-^^-8-*yy/7-h) 
(3-7x^l/7x/7-F) 7iR--)A t ex 
(2, 4-^^-8-*^U>'7-h) (4-7* 
-;l/7x/7-h) rJl/^^A, ex (2, 
?)\,-8-*S>)s"7-b) (3, 5 T^l/^y 
^-F)7^~^a, ex (2. 4-^y^JU-8- 50 
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t^jy^-h) (3, 5 -^-tert-^JU^x^^ 

- h) TJU^^^A, 

[0 06 7 ] ex (2-^^-8- + yJ/7-h) 

r^^^^A-M-^+v-ex (2-y^;u-8-* 
y y y^ — h) 7;i>s ~2a, ex (2. 4-^y*;i> 
-8-^yyy7-F) r^^-^A-M-^+v-e 
x(2, 4-^fJi/-8-+/»;y7-h) r;^- 
3A, ex (2 -y ^Jl/- 4 -x^U- 8 -*y y y ^ 
-h) tju^-t-^a- //-^-^y-ex (2-y^- 
4-x^i/-8-+y^7-h)7^^^ ex 
(2 -y^;i/-4-y h + ^-8-^yyy^-h) 7 
;u*^A-M-tf*v-ex (2-y^-4 -y b 
*^-8-*y yy^-F) 7^5 ex ( 2 - 
y^;i/-5-^>ry-8-^y y y^-h) 7;i/5~^ 
a- M-^+v-ex (2-yw-5-v7^-8- 
^y yy^-h) rjbs^^A, ex (2 -y 5 

- h tj7Way^-8 - *y y y^- h) 
^7A-Ai-**v-ex (2-y ^;u-5 - h 

ny 8 -*y y y^- b) rfrx-V A£^tf£ 

[0 068] Cft6<D**Mb^«H* *»9i<D#«BHIiJ 
[006 9]iI6i Lt«, ft«Mtt*W»©'J^ 

ma, y^^A, y ^^a--t>^^a^, thy 

^A, th'J^A-^y^A^ ^Jl/v'^A, 
>"}A, V^^^A-iM^, ^^^^>A-^>^^ 
A^^, ^ >>^ A. ;b-r^^7 A, ^3?^^A, V>y7 
^*hy^A N T^^^-^A, TJUS^^A-y^- 

^a^^, r;i/$r.«j7 a-*/;1/V^a-&^ — ^ 

A-7^*V)A^ ^77 7 >f hl^WCi^ 
[0070] ^@«Ctie><Dm©«*4^, W*B. XK« 

OOOnm, $f^L<«, 1 0-5 0 0nmit^ * 

M^7 0%W±<h^c^J:^tcPlffi^/c«l^@(D*tf4. 
[007 1 ] IE?L&Afifo*Ji§> ^T^i, a^ffiAttaEH 



(10) 



17 



a-jUn-h^ ?>>/=.x.t • 7 

«. . ^tdE^3n<5fc©-C«&C>*l. ii?it. 1 0" S T 
o r r SfiJi(T©K^T-C. 5 0-5 00 s CgS©#- 
FMS (XMHRSlt ) . -50-300 *Cflg©®«aa 10 
S-C> 0. 0 0 5 - 5 0 n m/sedfIg©^#iSg-efl 
JS-r6Ci*iW*0^. C©*i£. IE?li£Aifti3tJt. f£ 

[0072] ig^^fc «t *) &m%fcr&?zm-&, & 20 

h;ux>. x^;i>-<:>-te*>. l-^?- 

u>3s©gHb*SSlSiigji. r-feh>> jt-jvx. 

>-fe?>. >an hJUi>^©^a-7'>{LK{b7K^^ 30 
& SfclSx^Jk it^T5;u. ?L§&x^;u 

y—Jl, --O^y-Jk ^+-yv— ;l\ i/^D-^+Ify 
— JU. yfJH2DVJ^, x^jUzd vfrzf, x^u-> 

r - v - )i>m<r> x.—f Ji>?ikig!i&, n, N-yy^-M^u 

A7 5K, N. N-^^^JUT-fe FT 5 F. 1 -y^JU 
-2-t'O'J F>. 1. 3-^W-2-Y5WJ 

^y^;u*ju**^F3|©gtt?ggi$) . 40 

[o o 7 3 ] ?g^«mi*rftfflL,Tfcj:< . ztcmwim 
mLxi>^\ iE?u£Aiftj*Ji. mi. ^&.xmm 

<tur. Mitf. #-ji/5;i/. if>Ksju. ^>f-> 
[ 0 0 7 4 ] £ fc. IE?L?iA»^. ffefc/I. 1ST-&A 

#y -N- #yr y-u— K # 50 
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yx^u>, ;j<yx:x7\>u. .-}<y ~>a^-y->. 

y ix- h. ^y^^jur^y h. #yx- 
f-;k k #'J7 5F, K, 3l< 

yyshVsK. tfyA^^uv. ;j<yx^u>, * 
y-7*xu>:t*iM f. #yx-^;uxju*>. #y 
7-'J>feJ:W(Dlli($, y ^*7*>fcJ:0'-?-© 
iliStt, ^y^*xu>fxu>*jj:c>'-€-©p«». 
y 7;U+U>*jJ:C>'-?-©SfzS&, d<y ^xxix>f^u 

ti-s&o-ca&i^. njfe-rs^fiEfcfcomsi©;!* 
3r. 0. 1-5011%. Sf*u<«. i~3 0ti% 
a«^«:Kg^5n.Sfc©-C«^i,>*i. a«. iE?LffiA^ 

mm. ztftm. tt&Ai&mmmv&m&j&fSrtrzmft 

ttLX) . 5-99. 9SS%, Jf*L/<«. 10-9 
9 fiS% <!: !i £ <fc ^ «C ffiffl T S . 

[0 07 5] iEJLaEA^iHS. ftjHI. ^ttAMSHl 
^©SH©^1«. «F{CRS3£3ti-54>©-C»J&l»*5, il 
5 n m— 5 ymiTi. 

[0 07 6] ±SB©^rf«aL/c*IH§©Wei 

. wm*>*&m t ©sm;* k±t saw 

n#-#>tt) (C^AOr«glTSC<5:*i-C#2,„ «S 

x#*i/«fli. i/'j3->f 

7-;k sj<y*-5i<*-h. #'J75F. iK'J-fSF, ^ 
yysF-fsF. !i<y^-7*«>u>. *eyx^u> % ^ 

^K{b«5. &mmm. 3imm.it®. &mmi®) . 

[0 077] *^©W«mS#6**^-». 

[0 078] $^©WI^7^f». P§@©*ffi 
{Coffin 41W6Cittt5. WMH©W 

®iLr«. mrn» *y->7>. 
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[0079] *$hh©^«»*#jihph:. our. mm. 
SgibM^©^-^^^n«®'C*orfe«fc< . tft (I 

Ih7>-^^)I, MI M 

nmsxtmR. 2-3ovc*5. ©^r^wis io 

©><5>*-7-f I-) . SaDIBfe*?- <«*.«. LED? 
7j^^ (/n-V3>*^^-. filing • ftttfliHcfli&5* 

[0 08 0] 

^1-6*5, jfcjs^tt. «T©*t6WciRJ£Stt4fe© 
-CttfcU. 20 
[0 08 1 ] 1 

N, N' -i^7x-;U-N, N' (a -7^)1) 
-4. 4' -^7? >-e7i^ (feTF. a-NPDi 
i3$TS) * (ID (cjn-rA9R»H««(Cj:>}ffit!lL 
/Co ^*SPAtC«, — i22# 3 0 0 mm©^V U s» 
(S&iSlfl) h *Wt®. U CCCCa-NPD 

1 0 Ogr^J^At/c sfcfc. ^GiUr(iX7->UX 
&Ct-£-£S&i^fc*:/P v *fc-*--£5® (I?* 
*K- hT». ±35. Mffix 3) ffiffiU/dJiM©^ (B 

3) zmrnL. KwrnAzmmistc mwmAt. 30 

t^/l-L.-Cfltfebfc. MS-lOy'lcJiK) 1 x l 0' 4 Pa 

32oxii/. »ai^B©aa^i 5o-ciuc„ fijg 

^BA»e.0lR3*l/cQ!-NPD«^6a9 9. 9 9%« 
[0 08 2] 

N, N' -y7i-A-N, N' -v 1 (a-i-y 
-4, 4' y t*7*-;U (WT. a-NPDi 40 

EHM"*) 4(11) ic^-T^ifi^giCiOlg^L. 
fc. #^SPACC«. — 2*l5 0mm©^W U*** (S 
iSSS) *#3W*-I-*KBU CC«tcr-NPD6g 

g&. ±95. fflijffix3) mmotcmmofm (ms) z& 

fflC. A ^SBAi. 

xmifeLtc. X£tf>:/(CJ:«3 1 x l 0- 4 Pa£-CK£ 

^+>^--*?gyEccL/ t -€•©«. &iSG*iag3HMB>ssF 50 
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Srfl-LTgSitlSth :/c2-, £>b-*-©MK?:3 2 0°C 
<tb. J«fil^B©i&K£ 1 5 0°C<bl,fc„ !i£I^Ba><E> 
iUR$n/ca-NPDSii^g9 9. 9 9%fcU:. ^©^ 

[0083] HS60J3 

N, N' N' -y (3" -J?-*? 

x—.fc) -4. 4' -yT5-/b*-7x-jU (fcTF, TP 

Digearr*) 4 (01) (c^-r^ffl^sccioffl 

tJOfc. IM^AfCtJ, — 322*53 0 0mm©'M i> 
* (SliiSSI) WWW- hfci&SU CCKTPDl 

00 g&mXLtc. £/c. l!iSGiir(^f>U^K 

- hTSB. ±§f5. Mix3) ftfflb/cffi^©»iS (H 
3) £&J8U IWIgBA^J&Lfc. ff$»Ai. 

(SflfciBffil) SiM^MBJi^^av (g&iS 
«) S7 7>y^ttt^tfc. J43S*> 9 1 
x l 0- , Pag-Cft£9 1 + >.'>'-£«IEK:i,. ^©&> 

£-©SK£3 0 0'Cib. Ji*SB©fiK?: 1 5 0'C 
ib/c jfiBSB*»6HJRSnteTPDt*«K9 9. 9 

[0 0 84] mum A 

8- 1 Fnm^ y>r^5^^A (trF. au3 
iiaarrs) * (an jc^-r mmnmm&ic£*)ftM 

Ltc. IMMBAtCJ*. — 22#3 0 0mm<DJUU v?X 
(9ttB8) »#MM«- CCtCA 1 q 3 : 

1 0 0 g££!ALfc. */c, iIGiLt(«f>U^ 
{Ct-^-^afeiA^c^a^ ^b-$-*5i (#^ 

hTSB, ±». M®x 3) f%fflL^ffiSa^N>« (0 
3) *«!fl3U |?»SA*3l5«Ofc. #*8PAi. ^-Y 

u^^^ (fi»is«) i?J«^B«^>'a> (sisra 

S) M7zr>i?&ftLXmmL,tc. M£#>-71CJ:<0 1 
x 1 0- 5 Pa*fK^?-+>^'-?rMBEtCL. ^©^. 

$-©aS43 2 0'CtC-. JiMg^B©iSg£ 1 50"C 
ibfc. ffi^B*>6[H]iR3n/cA 1 q3«*«g9 9. 

[008 5] mmms : W^W^fe*^©^ 

J132 0 0nm©I TOj®Bj«@ (f§@) §ff5</7 

^L/fc. C©S«=&^**'XSrffllir$£«L. 3e.(CU 
V/^^>Sfe^U/c^. ^S^g©SS*;b^-«c@S 
L. ItiS3x l 0- 6 TorrfcM)IL//c„ Sfc-T. I TO 
M^ti@±CC. ^HjcDfBSiTiffiK: i Oill/fcTPD 
£a?.#iIK0. 2nm/sect75nm©^(Clf 

©±(C h')X (8-*/'J/7--h) T Jl/ 5 -^A^I 
«fiiao. 2nm/sect50nm<DJ?S{ClfL'. 
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0. 2nm/sec?200nm©f?KSIS (11 

tbi o : i ) imsiL,, mmigftmim+wmL 
tc. {mbtcmmmnmeMT<,ca.m.mK^mo. 5 

^#H^T. 1 OmA/cm'C^miiSSia-C 
amiElb§-t±fc„ flJSHKtt. 6. 3V, Sg35 0cd 

[0086] mm 1 

ttisnifefli 5 (ct momticm » . wtsm^^^* 

/cWI8SI?fl*i^^^fIIE£EPJjni,, 5 0-C. Sig 
#BSiT\ 1 OmA/cm J ©Sm^^a-Cji^lE«i$ 
•tffc. fflJSlctt, 6. 6 V. «?Jg3 0 0 c d/m*<Dm 

[0 08 7] 

©(st >®n v i> m^momsh^-m t ^^-vnnt * c t 

T&S. 

So 

imwvffimtemm] 

[m i ] ^n«^g©-«?ii©Wf®«iK@-c*s„ 

[02 ] ^«Bl^g(D-^©»fM«BS0-C*S. 
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EtuB§0-c£>&. 

[0 5] w&mWf£#ift*©-W©»TffiiiBS0-c;&So 

[0 6] mwmnftitm*<o-mo>mm®®m-e$>z>. 
[073 fssw^t^©- e«icD»fffiif%0-c&s o 
[08] mwmR&%%k : =t-<D-m<Dtomw&m'chz>. 

[09] WSI^^^©-W]CDlllrfflftlB50'C*S o 

[0io] m®&Rmim*<D-M<o&m>mi,m-cb 
s. 

io [0in w^mw^^^©-CT©waeiBS0r& 

So 

[012] W&*Sf^:ft#^©-0fl©Kffi«B80-C& 
S. 

[^©IftHj] 
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G 


mm* 



g a : mm 

Gb : ^mna^mxn 

Gc : fc-£- 
Gd : ilT'a $> 

1 : mm 

2 : m® 

3 : IE?L& Aifti&l 

3 a : iE?L£AifftMl$# 
30 4 : ffeftJI 

4 a : 

5 : m^aA^iH)l 

5 a : mj-&\mmwift 

6 : 

7 : mm 
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1 

Partial Translation of JP 2003-88704 A 

•••omitted... 

[0002] 

5 [Prior Art] It has been known that solids that can be vaporized 
without decomposing under atmospheric pressure or reduced 
pressure can all be purified by sublimation in principle at 
an appropriate temperature and at an appropriate pressure. 
However, since purification efficiency is low as the 

10 sublimation rate is low, a sublimation purification apparatus 
is used merely for purification of only limited types of solids . 
However, such an apparatus is useful for purification of solids 
that have difficulties in distillation and recrystallization 
purification, particularly for purification of compounds whose 

15 decomposition occur at temperatures around a boiling point. 
Thus, as sublimation purification apparatuses , laboratory type 
apparatuses are described in general documents such as Jikken 
Kagaku Koza , while some of industrial apparatuses are shown 
in JP 07-24205 A, JP 07-204402 A, JP 11-171801 A, JP 2000- 

20 93701 A, etc. 

[0003] There are different types of sublimation purification 
apparatuses according to their shapes: vertical type, 
horizontal type, etc., which are broadly divided into a gas 
associated type sublimation apparatus, a vacuum sublimation 

25 apparatus, etc. according to sublimation methods. 



2 



Proper combination of those apparatuses provides various types 
of sublimation purification apparatuses, and the sublimation 
purification apparatuses are broadly divided into various 
types depending on the heat stability of substances to be 
5 purified by sublimation, vapor pressure and the easiness of 
evaporation, the amount of purification, yield, the purity of 
target substances, etc. 

[0004] In such a conventional sublimation purification 
apparatus, however, in the case of a comparatively large number 

10 of solids to be purified, it is difficult to heat these solids 
for sublimation at short times, leading to high possibilities 
that the solids to be sublimed are liable to decompose and 
denature while heated. Further, it is also difficult to 
accurately control the temperatures of a sublimation part and 

15 a collection part over a definite range, which causes 
decomposition or denaturation as well as insufficient 
enhancement of purity of the solids. Also, a high vacuum 
condition is sometimes required depending on sublimation 
conditions. When a metal material or the like was used as a 

20 material for the sublimation purification apparatus itself, 
ions or the like were generated in a vacuum state to contaminate 
organic compounds to be purified by sublimation. Thus, it has 
been common practice to usually use glass or quartz to form 
sublimation purification apparatuses in laboratories or the 

25 like. In the case of apparatus on an industrial scale, however. 



when a vacuum apparatus was manufactured by using glass, there 
has been a disadvantage that the apparatus itself has a high 
risk for being damaged due to crack, flaw, etc. JP 07-204402 
A recites an industrial scale apparatus, for example, whose 
5 material is not described. In a case where this apparatus is 
made of glass, there is a disadvantage that the apparatus has 
a high risk of damage when it is maintained in a vacuum state. 
Meanwhile, in a case where the apparatus is made of metal or 
the like, there is a disadvantage that impurities inevitably 

10 enter the apparatus. Also, an apparatus recited in JP 11- 
171801 A has disadvantages: if the whole of the apparatus is 
made of glass or the like, there is a high risk; and if the 
apparatus is made of metal or the like, impurities inevitably 
enter the apparatus . 

15 [0005] In addition, an apparatus recited in JP 2000-93701 A 
is made of a metallic material, which is also unpreferable in 
respect of the entry of impurities. 

[0006] Meanwhile, in an organic electroluminescent device 
that has recently been developed, the greatest issue for 

20 practical use of the device is to establish technology for 
suppressing the attenuation of emission luminance of the device 
associated with a long-time drive so as to render the device 
durable also for practical use. According to Gekkan Display , 
September, page 15 (1995) or OYO BTUR I , Vol. 66, No. 2, pages 

25 114 to 115 (1997), it is known that the purity of each type 
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of organic compounds for use in fabricating organic 
electroluminescent devices highly affects luminous efficiency 
and the attenuation of emission luminance. If materials 
containing ions or impurities such as inorganic substances are 
5 employed for organic electroluminescent devices, the 
impurities serve as traps to prevent the conduction of holes 
or electrons or as traps to prevent the recombination of holes 
and electrons. For this reason, it has been difficult to 
develop excellent emission luminance and long lives in the 
10 organic electroluminescent devices. Thus, a sublimation 
purification method is widely used in recent years as a 
purification method for organic compounds for 
electroluminescent devices . 

[0007] A conventional sublimation purification method, 
15 however, takes a long time for sublimation and has numerous 
disadvantages in respect of the materials of apparatuses, and 
thus the improvements of disadvantages are desirable. 
[0008] Further, an organic electroluminescent device has a 
structure that a thin film including a fluorescent organic 
20 compound is sandwiched between an anode and a cathode, and emits 
light by utilizing the light emitted when excitons, which are 
generated by the recombination of electrons and holes injected 
into the thin film, become deactivated. The organic 
electroluminescent devices are capable of emitting light at 
25 a low direct current voltage of about several to several tens 



5 

of volts, and are also capable of emitting various colors of 
light (e.g. , red, blue and green) depending on selected kinds 
of fluorescent organic compounds. The organic 

electroluminescent devices having such characteristics as 
5 above are expected for application to numerous types of light 
emitting devices, display devices, etc. Those organic 
electroluminescent devices, however, have in general some 
disadvantages of poor stabilities and poor durabilities. 
[0009] Currently, highly stable and highly durable organic 
10 electroluminescent devices have been expected, and accordingly 
compounds of high purities are desirable which indicate 
excellent properties when used for the organic 
electroluminescent devices . 
[0010] 

15 [Problems to Be Solved by the Invention] An object of the 
invention is to provide a sublimation purification apparatus 
for allowing an organic compound for an organic 
electroluminescent device and the like to obtain high purity 
with high efficiency (a high yield, a short time) to solve the 

20 above-mentioned problems of prior art. 

...omitted... 

[0057] In an organic electroluminescent device of the present 
25 invention, a hole injection transport layer preferably 



contains an organic compound purified by a sublimation 
purification method of the present invention. As a compound 
having a hole injection transport function, which can be used 
in the organic electroluminescent device of the present 
5 invention, a triarylamine derivative (e.g., 4,4'-bis[N- 
phenyl-N- ( 4 " -methylphenyl ) amino ] biphenyl , 4,4' -bis [ N- 

phenyl-N- ( 3 " -methylphenyl ) amino ] biphenyl , 4,4' -bis [N- 

phenyl-N- (3" -methoxyphenyl ) amino ] biphenyl , 4,4' -bis [N- 

phenyl-N- ( 1" -naphthyl) amino] biphenyl, . . . ), polythiophene 
10 and its derivative, and poly-N-vinylcarbazole and its 
derivative are more preferable. 

...omitted... 

15 [0066] As specific examples of organic aluminum complexes 
having substituted or unsubstituted 8 -quinolinolato ligands, 
tris( 8 -quinolinolato) aluminum, . . . for example can be given. 

...omitted... 

20 

[0080] 

[Examples] A more detailed description will now be made on 
the present invention by giving Examples. The invention is 
not, however, limited to the following Examples. 
25 [0081] Inventive Example 1 



N,N ' -diphenyl-N , N ' -di ( a-naphthyl ) -4,4'- 
diaminobipheny 1 ( hereinafter referred to as a-NPD) was purified 
by a sublimation purification apparatus shown in (Fig. 1). A 
Pyrex (a registered trademark) sublimation boat of 300 mm on 
5 a side was set in a sublimation part A, and 100 g of a-NPD was 
put in the sublimation boat. Further, as a heat source G, a 
box- type heat source (Fig. 3) was used which included five block 
heaters on its five faces (the lower part, upper part and three 
side faces of the sublimation boat) with heaters buried in 

10 stainless steel, so as to form the sublimation part A. The 
sublimation part A was directly connected with a Pyrex (a 
registered trademark) collection chamber B through a stainless 
steel flange. The pressure in a vacuum chamber was reduced 
to 1 x 10" 4 Pa by a vacuum pump, and the heat source G was then 

15 operated through a temperature controller F to set the 
temperature of block heater to 320 °C and the temperature of 
collection chamber B to 150 °C. The a-NPD recovered from the 
collection chamber B had a purity of not less than 99.99 % and 
a yield of 78 %. 

20 [0082] Inventive Example 2 

N , N ' - dipheny 1 -N,N'-di(a- naph t hy 1 ) - 4 , 4 9 - 
diaminobiphenyl ( hereinafter referred to as a-NPD) was purified 
by a sublimation purification apparatus shown in (Fig. 1). A 
Pyrex (a registered trademark) sublimation boat of 50 mm on 

25 a side was set in a sublimation part A, and 6 g of a-NPD was 



put in the sublimation boat. Further, as a heat source G, a 
box- type heat source (Fig. 3) was used which included five block 
heaters on its five faces (the lower part, upper part and three 
side faces of the sublimation boat) with heaters buried in 
5 stainless steel, so as to form the sublimation part A. The 
sublimation part A was directly connected with a Pyrex (a 
registered trademark) collection chamber B through a stainless 
steel flange. The pressure in a vacuum chamber was reduced 
to 1 x 10~ 4 Pa by a vacuum pump, and the heat source G was then 

10 operated through a temperature controller F to set the 
temperature of block heater to 320 °C and the temperature of 
collection chamber B to 150 °C. The a-NPD recovered from the 
collection chamber B had a purity of not less than 99.99 % and 
a yield of 55 %. 

15 [0083] Inventive Example 3 

N , N ' - diphenyl - N , N ' - di ( 3 " -methylphenyl ) - 4 , 4 ' - 
diaminobiphenyl( hereinafter referred to as TPD) was purified 
by a sublimation purification apparatus shown in (Fig. 1). A 
Pyrex (a registered trademark) sublimation boat of 300 mm on 

20 a side was set in a sublimation part A, and 100 g of TPD was 
put in the sublimation boat. Further, as a heat source G, a 
box- type heat source (Fig. 3) was used which included five block 
heaters on its five faces (the lower part, upper part and three 
side faces of the sublimation boat) with heaters buried in 

25 stainless steel, so as to form the sublimation part A. The 



sublimation part A was directly connected with a Pyrex (a 
registered trademark) collection chamber B through a Teflon 
(a registered trademark) flange. The pressure in a vacuum 
chamber was reduced to 1 x 1(T 4 Pa by a vacuum pump, and the 
5 heat source G was then operated through a temperature 
controller F to set the temperature of block heater to 300 °C 
and the temperature of collection chamber B to 150 °C. The TPD 
recovered from the collection chamber B had a purity of not 
less than 99.99 % and a yield of 67 %. 

10 [0084] Inventive Example 4 

8-hydroxyquinoline aluminum ( hereinafter referred to as 
Alq3) was purified by a sublimation purification apparatus 
shown in (Fig. 1). A Pyrex (a registered trademark) 
sublimation boat of 300 mm on a side was set in a sublimation 

15 part A, and 100 g of Alq3 was put in the sublimation boat. 
Further, as a heat source G, a box- type heat source (Fig. 3) 
was used which included five block heaters on its five faces 
(the lower part, upper part and three side faces of the 
sublimation boat) with heaters buried in stainless steel, so 

20 as to form the sublimation part A. The sublimation part A was 
directly connected with a Pyrex (a registered trademark) 
collection chamber B through a Teflon (a registered trademark) 
flange. The pressure in a vacuum chamber was reduced to 1 x 
10" 5 Pa by a vacuum pump, and the heat source G was then operated 

2 5 through a temperature controller F to set the temperature of 
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block heater to 320 °C and the temperature of collection chamber 
B to 150 °C. The Alq3 recovered from the collection chamber 
B had a purity of not less than 99.99 % and a yield of 82 %. 
[0085] Inventive Example 5: Manufacture of Organic 
5 Electroluminescent Device 

A glass substrate having an ITO transparent electrode 
(anode) of 200 nm in thickness was subjected to ultrasonic 
cleaning by using a neutral detergent, Semicoclean 
(manufactured by Furuuchi Chemical Corporation), ultrapure 

10 water, acetone, ethanol. This substrate was dried by using 
a nitrogen gas and was further subjected to UV/ozone cleaning. 
After that, the substrate was secured on a substrate holder 
of a vapor-deposition apparatus, and the pressure in a 
vapor-deposition tank was reduced to 3 x 10" 5 Torr. First, the 

15 TPD purified by the purification method of the present 
invention was vapor-deposited on the ITO transparent electrode 
to a thickness of 75 nm at a vapor deposition rate of 0 . 2 nm/sec 
to form a hole injection transport layer. Then, tris(8- 
quinolinolato) aluminum was vapor-deposited on the hole 

20 injection transport layer to a thickness of 50 nm at a vapor 
deposition rate of 0.2 nm/sec to form a light emitting layer 
serving also as an electron injection transport layer. Further, 
magnesium and silver were co-evaporated (a weight ratio of 10 : 
1) thereon to a thickness of 200 nm at a vapor deposition rate 

25 of 0 . 2 nm/sec to form a cathode, thereby manufacturing an 



organic electroluminescent device. Note that the vapor- 
deposition was carried out with the vapor-deposition tank kept 
in the state of reduced pressure. A direct current voltage 
was applied to the manufactured organic electroluminescent 
5 device to continuously drive the device at a constant current 
density of 10 mA/cm 2 at 50 °C under a dry atmosphere. Initially, 
green emission of 6.3 V and a luminance of 350 cd/m 2 was 
recognized. A half life of the luminance was 20 hours. 
[0086] Comparative Example 1 

10 An organic electroluminescent device was manufactured 

following the operation described in Inventive Example 5 except 
that in formation of a hole injection transport layer, the TPD 
purified by the purification method of the present invention 
was replaced by unpurif ied TPD (a reagent manufactured by Tokyo 

15 Kasei Kogyo) . Green emission was recognized from the device. 
A direct current voltage was applied to the manufactured 
organic electroluminescent device to continuously drive the 
device at a constant current density of 10 mA/cm 2 at 50 °C under 
a dry atmosphere. Initially, green emission of 6.6 V and a 

20 luminance of 300 cd/m 2 was recognized. A half life of the 
luminance was 5 hours . 
[0087] 

[Effects of the Invention] According to the sublimation 
purification method employing the sublimation purification 
25 apparatus of the present invention, it is possible to purify 
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even a sublimation substance which has a low stability and 
contains impurities to produce a product of high purity at a 
high yield. Further, the purification apparatus can treat the 
small and large amounts of substances, and also can efficiently 
5 purify organic compounds for use in organic electroluminescent 
devices . 

[0088] In addition, the materials for organic 

electroluminescent devices purified by the purification method 
of the present invention can achieve longer lives and higher 
10 luminous efficiencies when used as organic electroluminescent 
devices . 

...omitted... 



15 



